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. Also more complex microemulsions can form. For computer simulations on a lattice, it is obviously possible to construct models [19, 24] where each lattice site can have three states, corresponding to water, oil or soap. Widom [1] , on (2 M) , and 6 distance = 2 neighbors (M). We refer the reader to reference [1] for a description and justification of this model. If we neglect the antiferromagnetic interactions, i.e. for M = 0, we get the usual Ising model [3] , with an oil-water miscibility gap vanishing on the simple cubic lattice at about i = J/kT = 0.22 ( j = 1/6 in mean field theory). For [4] . Its phase transition temperature seems to be near m = M/kT = -0.6, whereas mean field theory [5] [6] [7] predicts it to be at m = -1/6. This discrepancy by a factor 3 indicates, as was mentioned many years ago [4] , that usual mean field theory does not seem capable of dealing with the complexity of the frustrated structure of the phases here.
The present paper thus aims to check by standard Monte Carlo simulations in three dimensions the predictions of mean field theory [5] [6] [7] for the Widom model [1] . In a preliminary note we pointed out that the nontrivial structure suggested in reference [1] for most of the ordered microemulsion phase space was unstable on the square lattice [8] . The reply of the Widom group [9] [1, 5, 7] was also noted in reference [11] ; the special case J = 0, y = 2, was pointed out many years ago [4] . Reference [7] [4] but disagrees by a factor 3 from the prediction m = -1/6 in the mean field theory of reference [7] . These results were also confirmed by the mean field Monte Carlo method described above. figure 3 (second-order transition). The star indicates the limit of phase 1 &#x3E; within the mean field approximation [7] .
For applications to microemulsions, the crucial behavior seems to be ferromagnetism near c = ml j = -1/10 at low temperatures, where the domain wall energy between up and down ferromagnetic domains vanishes [5, 6] [12, 13] (Fig. 6a ) and surface energy E, (Fig. 6b) increases drastically. However, we found no clear evidence of an increase of the width with increasing lattice size for j = 0.3, 0 ::-, m 0.01 near the stability limit.
The surface energy goes to zero, if at constant j, the parameter m approaches the stability limit for ferromagnetism at very low temperatures, as shown in figure 6 . However, at higher temperatures it seems to increase near the stability limit since there the surface thickness is larger (second order transition to paramagnetism ?). At low temperatures the variation of the interface energy with m is much smoother than that of the order parameter (density difference). By choosing parameters at low temperatures close to the stability limit one thus has a microemulsion model with an interface tension between oil and water which can be taken as low as one wishes, and still mostly pure water and pure oil in the adjacent phases as predicted by Widom [1] (Fig. 7a) , rather large domains of up spins (stars) have developed after 1 000 time steps (Fig. 7b) which no longer increase even after 1 000 000 time steps (Fig. 7c) [15] who concluded that the only critical fixed point in this model is the Ising critical point, without genuine non-universality. Reatto [16] figure 8 shows the state observed for Ko = Kl = 1.15 and J = 0.47 in units of kT, using the notation of reference [21] without the factor t in equation (4) there. Similar pictures were obtained, at different parameters, with 7 included. This full model [21] [19, 24] and also more phenomenological models, as reviewed in reference [20] . Actually, the whereas more complicated models might be more model of reference [19] reduces to the Widom model realistic. It remains to be seen which model is best with general y and nonzero magnetic field, if one for membranes and soap bubbles [26] . assumes the parameters H and L1 of reference [19] to
